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Vi ^^LuiVi (^i_5 i^^LuiVi ^^ 1 uu 1 ^ \c> ( A-^VLuiVi (,^i 

....■^i ^3U S^IjujI^I 5-9VLk]| 

^ )>ut JjJaljall C5^) 

_4-iJ-^i J:f^ ^ <*.AJuall 

^^^^jJaljIlAll ,"1^ I^A jl-^l ^LuJ ^j-<i {J£ 
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dj^l^i C^^)JUdJLl( J ^ 

A-IaLlII CljLa-uJalll Clj^)_^JiJ j ^xiuJa-Iill j ^LuijVI^ A_ijljaLjVI 

(jLi^VI cJ^I (J^jdJ CIjIjI^Ij Jalal^VI 

CIjLa^ j^)juLa ^ ^ j^)ju1a 

j S^l.9k.j]I (JjA ^^,x.iOxll Clj^\.j^JLlkJi^\ 

^ (J-j\.g.,\l M\ J C(Ja 4J^J L-LJildj^Lsk-JuJJ 4 CIjVIx^-.jVI 

J Ia q^\I j J CIjLiIajlI A-_^Aa S^j^)-_jJa c^UIjA jl^I ^ j CIjLa^jLlaII 

Clj^.g..)^ cAj-jajljA]| A^KMI j A^^)jal]( J ^JjujI. A,\I J ^\Aa,\I ^L^^)iaiVI 

^Lgjlkiflaj J CIjUI^I j§ ^I^IujjI A-Tklakll 

V) il^Ll-ujljal) J CIjLjI^I .1C»( jS ^^(^)a1I ^ ^ Jj J 

S1^)-a1( ^aI^a L^ (J^Li. ^JA ^ ^^LlaVI C5^) 

cIi^ajl^I c^\\>ilgi 4 ^-^I^)a]| dAj^ j 4-aj>V4\I cIjIa^^LlaII ^ja ^j!\^ll c* j 

J L^Ia_j1*a \l jxJ 4 ^^(^)a1I S^Lua ^^)IaJ S^Ia AjujIa 

,1^ 

^1 JiJil J 4^jJall^A (J^ 

/fi^lilLujVI (J^ 1 X\\ \\\ !■>J Lij^Oa A-Ia ^I j 

cs-M=^' 


2 
















2003 




Cjbjia^) Jj^ 


1 


2 


3 


7 

7 

7 

7 

7 

8 

8 

8 

8 

9 

9 

9 

9 

10 

10 

11 

11 

11 

11 

12 

12 

13 

14 

15 

16 

17 

17 


L^jlj lAjjIajj CjUl^t CjI^Luj) 

? CjUI^I JPljd ^ La 
: (previous approaches) ^L*J( CjI^ajaJI 
? CjUL^I dJPU ^ La 
;CjUI^I JPljd 4 j^ 

?CjUI^I dJPli cil jlai ^ La 


:(Users ) L)>A, lVu * tAl l i. 

: (Software S/W) .2 

:(Data)^^^^t .3 

(Hardware) ^(-^*-^21 4. 


(Design process) JpIjS ^\ia < /i*i CjIjIo^ 

CjL&IaJI ^Uaj (Advantages)^ 

(Benefits 

CjUI^I jpljd ^jLutA 
(DBMS)^^^I .iPijS Sjb) AaIsjI 

lL)JAi^Vu*tAl| A^U 

:^)ji^) ^LS (> 

(Data Models)^^^^l ^Llal ^L^U 
(Hierarchical Model) JpIjS i. 

(Network Model) JpIjS ,2 

: (Relational DB Model) ^!iU2) CjUI^I jpIjS .3 

(Architecture of a DB system) SjpIS 4 jKj^ 

(DI: Data Independance) ^^tSlui) 


Allwti 


3 


(DB STORAGE )CjULiJl JfrljiJ 
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CjUIJI jS ^ j>JI 

17 

(Storage Devices) CjUauilj 

19 

4jUcr 

21 

(File organization 

21 


21 

: (Length) Jj^t L>^ .1 

22 

:(Spanning)5i^jJ^I (>» .2 

22 

CjliUI 

22 

(Heap File Unordered) CjUIaJI .1 

23 

(Ordered Files) CjUIaJI .2 

24 

:(Hashing Techniques)^^hVu^tb .3 

24 

:(lntemal Hashing)^^'^' 1. 

25 

:(External Hashing)c^j^' 2. 

26 

(Indexes and Access Structure) 

27 

:(Static single Index)S'^j^l 

27 

.(Primary Index)^^^J^I 1. 

28 

.(Secondary Index)^JJ^I 2. 

28 

:(Not-repeated)j'j^ UJ^ .1 

29 

: (repeated) .2 

29 

CjUjxuil j CjL4<t^VI 

30 

Alluii 

(RELATIONAL DATABASE DESIGN) JC'tjS 

31 

31 


31 

(Database Design Steps)^^^^l JpIjS Cjljial 

32 

(E-R Model) j Cjl2!iUi( 

32 

.(Entities)^^^^l 1. 

32 

: (Entity Type)L)^^ 2. 

33 

j^Uxi) :(Entity Set)L)^^ .3 

33 

(Types of Attributes)(j^^-^-^^l .5 

34 

(Domain of Attribute)^ J.6 

34 

(Relationships)^>^-^^l CjIS^I .7 

34 

: (Relationship Degree)^>^-*^l ^jiJI .8 

34 

:E-R Model 

37 

(Structural Constraints ) 

37 

(WE: Weak Entity type)^ CjUI^I Ai^ jj 

39 

(At A\y \ CjUI^I dJPld)CjUjj^l Jl^ 

40 :4^jlkA]| 

40 

: 

42 

(Relational Model)(^^l 


4 



2003 


jS ^ J)^ j^l 


42 

43 

43 

44 
44 

44 

44 

44 

44 

45 

46 
46 
46 

46 

49 


: (Relation) 1. 

: (Domain) 2. 

: (Relation Degree)^^^*^l 3. 

: (Relation Cardinality) 4 . 

(Relational DB)^^( CjUI^I SJpIS .5 

(Relational Db Constraints) JpIjS 

(Domain Constraints) 1. 

:(Key Constraints)^^-^! .2 

.(PK: Primary Key) ^iLdl -I 

: (Foreign Key -lj 

:(Constraints Rules) ^IjUl .3 

:(Entity Integrity) -I 

: (Referential Integrity) 4-a^ -lj 


(ER To Relational) CjUj^I j Cj12^( Jjjaj 

Aliuil 


51 


(NORMALIZATION)tukiit 


51 




51 (FD: Functional Dependencies ) CjULufryi 


52 

52 uLj*j 

53 ^i.ih'il t ^jUj 

53 :(1NF) JjVl jr jjJ (1) 

54 :(2NF)<>1^> (2) 

55 :(3NF ^uklll (3) 

55 :(BCNF: Boyce-Codd Normal Form )>^J^ O^Ji (4) 

56 :JjS (jjjjj uiw^ (2NF)(^l^' (T jjJ (5) 

56 O^Ji (SNF)^^!^' (6) 

56 ; JJ3La2| JjS ^^Jaj (7) 

57 j2' 


58 


(SQL) ^vUlLuiVI ;4 ■ .■aI'n.H 


58 

58 

59 

60 
60 
61 

62 




:SQL^ 


? SQL 

J SQL ^51x1) 

SQL ^ (DML)‘^'-jLJI Jxx j (DDL)‘^'-i'TJt 

:(Conipany Database)^>^ diUbJ) Sjfrli 
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63 

(SELECTC 

63 

SELECT 

64 

(Select clause).1 

65 

(Where clause)^.2 

65 

(from clause)^^^^l .3 

67 

(String Operations) 4-\1 Ua 

68 

(Ordering Results) 

68 

(Aggregate Functions) CjlAoxil 

70 

(Date changing) cW 

70 

(insert Into)^^l^^ ^Liaj 

70 

(delete)^^^^^ L-ii^ 

71 

(Update)^^l^^l 

71 

(DDL) cW 

71 

(Create) 

72 

( Create Table) AIaa 

72 

( Drop Table) AIaa 

73 

( Alter Table) Jj'^ 4Iaa 

73 

( Create Index) 

73 

( Create View) AIaa 

74 

Alluii 

75 


76 
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L^jIj Iftjjiajj CjULJ) Jp)ji CjU^Lui) 


uiuVl 

!cr^ S/LJUall L_i^)ajj 
^ AijUjoll ^^)iall , 1 
^Tnj j djUl^l ^1 j5 L_ij^)3U ^2 
^djUl^l ^1 j5 L_il^)ia! 3 
^djUl^l ^Ij5 ^1 jSj djLAjJaSl 4 

.DBMSJjt'^l .5 

•djUl^l ^1 j5 A ^31aj ,6 
CjUIJI ^IjS 
cjUIJI ^IjS ji 
cjUI^I ^Ijs jii 

djUl^l A a}^]^ a ^3L<ull ^2 

djUl^l ^1 j5 4 jKj^ ^3 
^djUl^l AJ^yliLuol ,9 

.(Views)j^^'.lO 


? ^ La 


: (previous approaches) ^Lail\ 


A^JJ tiilil A {\^a\\ djliliaj JLi ! (1110.11110.1 DB ) ^IjS .1 








Data. 


Data. 


Data. 







.(traditional filling System ) cjlildl .2 
dijll 4^.ikiauJI ^^J ,(computerized DB) ■^'js .3 


? CiUL^) dJ&li ^ U 
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^^^-IlllJ ^A-Jajl jIaII lIjIajIxaII ^ kc> 6jl-^ djUl^l 

^ ^ W*^J C5-^J J ^ *1»A L-^J (J^uuo-J 

Jajll ' g ■N <il^^ 


•iJjULuil JP)ji Aijj 



?CjUt^j d.^13 ufljjiai ^ La 


: (Users ) .1 


:(end users ) uj:J3jjall .1 

^djUl^l 6^15 ^L Vw ^(jLkjl ^ J 

:(application programs ) -m 

:(DA or db designer s^li 

J £*1 uil^J J ^Jaall (_]j A'l 

;(( DBA) Database Administrator) ^'js (-ijA^ 

~ ‘'■v*'. .'/> 4^ULdl i‘''lj'l^/'VI 

.( hardware ) cu':ia-d'j ,(Software) 


: (Software SAV) .2 
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:((DBMS )Database Management System ) *0'^] .2 

j ^LudJ) L)^ J 

^^>2dllj ^1 jjI ^l_u£jI 11I ^ djUl^l L_ijjxj -I 

L5^ JaliziJl^ djUl^l 6^15 ^Uj -L^ 
^(^jlilll ^Lijl^^ylxiLujV t^eijUl^l 6^15 ^ (2-<iljt!ill 


:(Data)‘^'-i^^A* .3 


jl Lot Aii^)iaJ ill 1 ^ ;>>)» j A n^)A]| (^\ Ax> 


DBM: database machine 


(Hardware) ‘^iJ*-Ail .4 


CjLajia-all (jc- ^Lj^l jjj*j1I.i_ 


(Design process) -ic-IjS Cijjkk 

[Data administrator not DBA] Sjfrll .1 

:CjUL^t <*-ijjxj .2 

^(Jjl.1^1 L_ij^)XJ \ 

^(JJ^ (JSJ (J L_ij^)XJ 

.Jil (Data types) 

.(Field constraints) Jj^' 

Aji^ ^ a ]^^U x >H (relation constraints)^^^' -^f' 

.(Data Integrity) 

• cjULjlt fUj .3 

(Manipulation)»^'-iW^t SjfrlS ^ JaUjJI .4 

.(update)*^-^ J 


djULd) ^Uij ^ djUl^j 


(Advantages)^rA^' 


.(system catalogue . 1 
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;(Data Independence) .2 

:(Physically)4j'Tjj:J3 .1 

.diUl^l oJic-lal ^\jj^l Ljjjaall ^_gJc. a<mj V ^jauLall ^1^)21 

: (Logically) USkia .2 

JLX.Ija ojl-ij j»l—iaj ^j—j (j-C- tJalui_-a (DB) eJLX.li “i 

^j-j (_i^ (j^ ‘CjLaLdl ^Llaj (j-^j ^^'(DBMS) 

.(Multiple views) 

(Benefits -ic-ljS 


.(save coding) L^-LauJI iii. ^^.21 .1 

;l^ y diLajLudl jl.iiAj .2 

by DBMS(Controlling Redundancy). 

J£ cjI jjjiall (»'.^ii>^tj(Inconsistency ) j^' o=>i^' .3 

(Enforcing Integrity Constraints)^^'-"ji*^l ( JaI£j )4ja^ lul^ .4 

,C-lLjl^l -LjI \ 

: (referential integrity) 

; ( PK^FK ) 

PK; Primary Key (cs-^ j^' c^^')- 
FK; Foreign Key (‘-rJdj^' c^^')- 

(-JUall Jla: (uniqueness) ^ .ijiill 

.(12LL J£1 


djUl^l (jc. jjjlaj]| <iljaul (JiLa ; (standards ) 'Cj-dsdl (j^^lLall j Liilij.^1 jaII _5 

backup and recovery ) ilij.ii. JU. sjUIaV' j ^ u ull .6 

.( 


djUt^l JS'jjd l0jLuLa 


;A^L^I jUjoaII V) ^Ij5 ^ 


10 


















2003 




(DBMS)‘iljVt Jctja Sjljj £)>i 


;£)j* A^U 


.(Single User)-^'j .i 

.(Multi-User) .(-j 


.(Centralized DBMS) .icljs s jIjI UJiji j 

.(Distributed DBMS) ^ j>dl CjUI^I .icljs s jIjI UJiji .i_j 

(Data Models)^^*^^}^' 6^ 

^UJI 4_c.L^b (Data Model or sehema)'^Ul^l ULk (_a jju 

L-uSjIi j ^ 

^djUl^l Aj£^<u 2I ^.iklotAll L_ij^)XJ (jc- 6jl-^ J 

•djUl^l j5 6jb] ^ ^1 jj! tiilUA djUl^l aIxL 

.(Hierarchical DBMS) -^'js sjl'^) Udijl . l 

.(Network DBMS) cjUI^I .i&ljS sjIj) UJiji .2 

.(Relational DBMS) cIjUI^I jc-IjS sjIjI UJ^Lii .3 
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(Hierarchical Model) -sc-ljS .1 


^ 6 J^k Ui\\ djUl^l ^j6l1jIjI^I j5 A ^1 jj\ 

,^jil ^Ijll Aij^)iaJ Cll!)lsuuall ^1 l^juoij 6 j^k will 


4- Parent and child relationships (1 -^N) 


jVjI s-ic- ■d (_jV 1 IcJd-a -4- 

;4,^jA cllUl^ s^la ^_gjc. (JliLa 


S jlWI 

— 

Aj 

^uujI 


— 


Parent 


N , 


djliUdl 


^uujI 

1 )> 

dloLuoll 


Childs 


N 




^uujI 


— 


^»_uil (jL^j IBM t<_i-aj^l diULull ^IjS ^_gic. (."'Uc:. ^ ' (> 4- 

llUU. ^ COBOL ^ J 1960 IMS 2^' 

(Network Model) .2 


djUl^l ^1 j5 ^ C-jVI 1 ^ 

cJ^ojoj Ll)la!>UJIj Ll)!>Lauuj A^jj dj^^L^uaJI (JIaj 

l^N, M^N 

Aiajujl^ 

CODASYL (Common Data ^stem Language) 

;4j^uu dUl^ 6^li (JHa ^ 
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^1 j3 ^ J)^ j-a]l 



Student grade 


IBM (IDMS/R), DEC (DBMS) j ^ 

jJaMjLAJl LajJj ^ ^J^JLuu y (JjUL^I ^LaJiJf ^ jM) J 

(JjUL^I jP'IjS jJt (JjUL^I jP'Ij 3 ^jJp 

:(Relational DB Model) .3 


.1971 (»l^Coddl^j:i^i 4- 
djUl^ ^ ^:)Uia,VI ^ ^ SQL, PL-SQL ^ 4- 


—^ielation 

Student 


Course 



Attribute 


Relationship 

d g jlc. 4Ja<iVl Cy^j ' jl' ‘ 

Access, Oracle, FoxPro, SQL SERVER 


LS^ 'i- 
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(Architecture of a DB system) 



/ \-► 

I TATV A 1 

(u )j^ 


(1)^ 

DBJN 

I 

i 

t 





J iS ^ jlill 

1 _i_ 

Conceptual Schema(model) 




Internal Schema 


DB 


jUJi iJ jlulJl (1) 


(_g j'i >> iol l (^2) 

J Jf^') 


(_^jluwJI (3) 


(Structured Query Language ) SQL Ula US <k]l\ ^ 

-'. LS^) ^xuiSjj 

.(UUl^l (-ajj*j ^ ; (Data Definition Language ) DDL . 1 
CjUI^I ^ cLUjII 4ji]; (Data manipulation Language) DML .2 

UiLjUlu^I Ijlc- 4JUI -4- 
■ jUJl (_^jluwJl .1 

;(DML)SQL 

Create view saddress 
As 

Select SNo,address 
From student 
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^ lx>\l ^J)*Uj>1X>\t ^2 

;(DDL) SQLe'^W 

Create table student 
SNo char(8), 

Sname char(20), 

Dept#, 

Primary key SNo, 

Foreign key Dept# refers dept table; 


(_g j l u LA]l .3 

Stored student rec 40 Byte 
SNo Type = Byte (8), offset (6); 


(DI: Data Independance) 



;CjUL^t ^ 

djUjlLouJl UJ^ djUjlLouJl ^ cs^ 

(Logical DI)Lj^ ^ 4 - 

(physical DI) 4- 

jjkl Lh\j.^ XAj ^ (jj^ j1uj-a1I a LS^ 6J^I 
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• ^1 Aliyui 


• AJllllI ^a^LiAll J£i L_ij^)xlill Lo 

6^li L-flJJOUi (2 

^<jilal<2l djUl^l aJ!>UjjujI ^3 

jx-ljs 6jbj 4_Jaji ^Ijji j->il j (Data Model)'^'-jW^' A_Lau jj-L^aUl L^ ((^l>“ 

lIjU^ j lIjI^ djUl^l <ixk A^U (j-o djUl^l 

dilj^jjjud^l A-^ cJ:H^ ^ (3^ 1^*1 C1jIS^)ju1JI 

,(^A-iLkl^lJ <jilalAl|J Aa^jLkll ^ lLi!)I^I djUl^l cJjIaHI 
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(Storage 

!cs^ S/cJliall L_i^)*JJ 

•U-^ (j^ (J^ ^ AaL& j (Storage Devices) oj j^' cjlLuiilj . l 

•2^j-5^'-5 (> ^Ijjij (File organization )cjUUI (=akjj .2 

Aij^)ia ^l^lklLujlj j J c3^)^ *3 

^4 

,^^)^-ail dlll^l j dlLAj^iaaVt .5 


(Storage Devices) t:jlkw)j 


UF jj ■^Jd "4- 
£ 

.1 


(primary storage)cs^J^' lW-P 
djUl^l jl^-^l ^liiajl cs-^ ^(¥010.1116)^-^3^ 

(Secondary Storage)(^jj^' uH j^' 




1. Disks (o^'jsVl) 

2. Tapes 


j2.Ua Jjx^j (Direct access). 

Jj^j (Sequential access). 

•42aC. ^yj^j j^jall (j£2 (Jlaj ^juijall >|_ 
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J IJuiJ \j\»^ Ijjt^^jkl^ Uj>n\ A£-^)juj ■'^ 

c 

J_^jil (Actuator)'-^' ‘^j^' jAj ;(seek time) ‘^j .1 

AjjIUJI (Cylinder)^'j^Vl 

(^j C 5 ^ L>^j^' ‘^j^' jAj :(Rotation Time)u'jj-^' ‘^j ■ v 

Wa\l 

/ lij ^ jll 6jSIjiJI ^1 eijUl^ (Jiill cij ; (Transfer Time)J^' '^j .g 


.(Access Time)Jj^jll cij culijVI ^ 

j (j^j ‘(Direct Access)^^jill Jj^jJI liUllj 

^1 , "1 ^ \\ ^ u Iji ‘ ^ 


^J- 




‘(Block or sector) <la\£ cjUI^ 5JjS 6«.I ja s.ia.ljJI sj-dl 6«.l jail jjIj , ^jfiu . n 

(J1 (Jjkb 4j«_u) j (_j.S jl >.‘'n^ ‘Buffer 4jun‘ijll SjSI jJI (jl^ ^ 1 ^>>ijJ 

;^l!ill (JSjill ^ (j#^ jA 6.i^lj 4jj^ ^jutS Buffer 
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Js- A^iLiC- 




^ C \\a\\ 1 )>i<^J) J dj^lsuuoll JX>^X> ^jC- 6^1-^ L_alAll ^Ij ^ kk]]') V ^4- 

^ Jj£j| j) aJj^ Llajq^x> 


:J^ 

(Jjt-l^l 6^ J ^cJjl-^ ^!)Ij JjIujI A^^>jil djUl^l 6^li U^ilc. ^1 ^J^^)ill 

jA '-^ .(SP) jj t(Parts) Jj-^ ‘(Supplier) j,^' Jj-^ 

l^^lall (JSjuall ^jJa^j-a 
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(1) Supplier (S): 


M. 

Sname 

address 

SI 

ABC 


S2 

ABE 


S3 




(2) Parts (P): 


P# 

Partnam 

color 

PI 

P2 

P33 

screen 

pins 

CD 



(3) SP: 


M 

P# 

QTY 

SI 

PI 

200 

SI 

P2 

300 

S2 

PI 

400 

S3 

P3 

500 
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^1 j3 ^ J)^ j-a]l 



^SjilA* dlUl^l ^UiaVlj i-jJlaJI (j-a ojja .iaj (j^j '4- 

. j_jJc. J j > ^^l l (J^i ^ya (Pointers)*^' 


(File organization 





:(Length)(Jjiait 6^ .1 

AjjIj _ I 
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:(Spanning)2JJj^' 6^ .2 

£ 

.(Spanned records) . | 

.(Unspanned records) jj^ 




: (blocking factor) cPSai' 

CljUlb ^La.4 = B = (BF) Ja^' 

C!jj1.21j A.^ljuaaQ 


:J^ 


4^1 ^lj]j (i-luL 100 (J? ui<\j (JAJLIj ^_glc■ 

;(jjjJljll jlkli] j t(— uLj 1024 = 1 C^J^aoU S.1^1 j]| 'UjSJI 

;^jjjll aijli (jj^ (j^ ^(1) 

1024 

BF = -= 10.24 Re cord / Block 


BF = 


100 


1024 

100 


;^jjail aijli Cli2)la-uill (jj^ (j^ ^(2) 

= 10 Re cord / Block 


•CjliLdl ^alalL 4- 

2^ ‘ a_b^)]a ^ b- .l^nj j dl^l^ubdl » bV' 1 jj'ib, ,.1^ ' (.5^^ 

j jjjsull j (JIaJiVI J ^ 

djlilAp ^%*P‘*‘* 


(Heap File Unordered) ^>41 cjlildl .1 

^^jjll Ija S-yajjll (JJiijj (j3^ 

FCFS: First Come First Served. 

;Jll4 

; (elj^itsuajil PK (.s^aub^l ^bidl (Jlaj)^ljll ^lijVb Cll!)U_ulll UlkJli jl 
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^1 j3 ^ J)^ j-a]l 


100, 200, 310, 400, 500, 300, 600, 201, 320, 210 

bl 


b2 


b3 


Ljaj ItsII j'TllI ^jjll (JM ^l^jluiVl(l) 

4^jla ui<i jg h"'>II t. ^^2) 

t '« *'*>■ AjLoC. (Jl^ 4^ljJal CLu ^LiJaL ‘ 2 \< /' cJ^J >1- 

L-i^iW .a = 0 <1 =]^ 

cj^jj ajl&b ^jij i_l.iutil (Ja 


100 


200 


310 


400 


500 


300 


600 


201 


320 


210 


*^^1411 (3^4all ^ ^ ^ C-JJ^^lLuj 


_Jaajau (1) 

*cjUxuil) 4- 


(Ordered Files) ejUldl .2 


J 4-y4j4 ^ Jj ^ Lll!)Lauudll ^ 


:Jll4 


I (‘“'*^'^5 “'0 ^ I ‘" '*^1 ■ '31 ^ 

100, 110,109 


100 


100 



100 


bl 

no 

bl 

109 





110 
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•CjUJaaSn 4r 

^UjII lLi^JI ^l.lklLuj| ^-iLaludJ A-^li a 1 ill 

*A£-^^)judJ^ ;>j>n 1^1 

N : Log2 (N) 

iCA ^ 

(Shift)j-<2l 4!^jia (j5j ^likL C Vwti J (jLk^yt (1) 

,aJ AjujuUj Lll!)Lauuall (jj^ ^lULo ^l^lkluoU L^LriJl (2) 

.(Transaction Blocks)^^'^' ^jia ^l^ikioib JUk^Vt Ai£al<i ci^j >i- 


:(Hashing Techniques)^ j^' .3 


clIjIjI^I .lotj5 ^ ^.ikjjau2l ^3^^ l3^>^ ily^ UzF'jj j 

:(Internal Hashing)(^'-^'.1 


0 


1 


2 










M-1 



/ 




^ j^' <j'J^' 

h{k) = k modM +1 

;(jl i—u^ 
;]<; 
:mod 

^Jj^l ^jjaluij Cj^l^ubull 

.CjUUaaVl 4- 


.(Direct Access) Jjl' (1) 

•cjU^I 4. 
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.^ij^ll ^ u^ 4^ ‘(collisions)Mj'^^' (1) 

(Wastc)^V^ ^ ^>^>0 j (J^ c ^^LudAll 3^^ (3) 

: (External Hashing)c^j^' ^ j^t .2 

^ ^jJa^ jA L<iS dj^^l^uuall ^JJ^ l^lllajujl jJ ^ 4ij^)iall Aj .Ix^aijj ^ 

I^^jujI.^ ^J) L^IjA i^uuJ^I 


^1 


U ' ^1 


1 


2 


3 


4 








bl 



b2 



b3 


Disk 


:Jlli 


6^1 jii 4jj£ji (ji i.iu2kj^ (JjSJi ^ jji j AJUiii Cj^i^jjji Uj^ (jl 

•^Cj^iLsual 9 (J ^-uijJ 


bl 


b2 


b3 


1 

27 

1 


1 


2 


2 

37 

2 


3 


3 


3 


4 


4 


4 


5 


5 

40 

5 


6 


6 


6 

113 

7 


7 


7 


8 


8 

25 

8 


9 


9 


9 

17 


25,27, 37, 40, 113, 17. 

;(j^ljll Uljjal Uajc. (jlSj 

h^(k) - k mod 9 + 1 

■ L^ jbkll (_^jluwJl .2 

h 2 (k) = k mod 3 + 1 


(3-i^^ cJ^ ‘ dj5l^-uJI 

;Jll4 

diUl^l S^lil A,^jLkll J A-iLkl^l ^3^^ diUI jlS) ^j) 

3auudll ^ 4(3suuj 4000 cs^ lJlIaII I^a 2)’ J 
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Ll)!)lsuuall ^aiaJl ^ idyljjl^ 4 cJ L_iL^I ^ jll <Sj£Jl j tdulj 100 


BF^ 


4x1024 

100 


= 40 Re cord / Block 


Number of Blocks needed = 


4000 Record/ 

40 Record / Block 


= 1005/ocA: 


h^{k) = A: mod 40+1 (_ 5 jiuiJl .1 

h^ik) - k mod 100 + 1 


(Indexes and Access Structure) 


A n» ^ jLuC-VLj L-iLi ^ lLl2^I SjIc- ^jl^l ^ 


rtijjxj 4_ 


^ j) ^ (JjirsJl ^jjoLuj) ^jc- ^ 

(J^ ‘Np^ ‘(Pointer)+^>d' J^j (Indexing Filed)^j«^' <.5^ 

(J'N ui jl A ijit <1 
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: o-j4^' 6^ •^Ji i- 

: (Static Index)^^ o^jh^ .1 
.Single, multiple u^jj 
:(Dynamic Index)*u-j'^ .2 
.(single) Cy^ JaSs ^ i_yi^.iiui (^LulaII 


: (Static single Index)® 

.(Primary Index)^?^jl' u-j'^' . 1 
.(Secondary Index)^jjtij]| (_>-j4all .2 
.(clustering )^-ijiwdl (_>uj4ill .3 

.(Primary Index)^j^j^' .1 


Ajjuj-illj L^l 


:u:}^ L>-j^' iSj^j (Primary Key)L^j^' 


a) Indexing field. 

b) A pointer to block that includes the record. 

_s.ii.lj ^ ^ j£ :(Non-densew54t6)^j*-^ 

(J'i ui ^_5Jc- ;4jajijJa.a (_)jjjLg.9 -LJ 



4je_ui (_ 5 -lc. t^j a-.. /. ((3a_LU 30000 is^ '_^4* Ijjii (ji 

ijllja.jj ^jjjil (Jjli J-^1 duliill (j-a jA cJ^-^ cJ^ 1024 Si^ljll 

.*^4 15 cs^) L>“j^' cJ=^ u' (^j 100 

^ diajll (j.a ^liij ^ 

^L>“J^' -^J^J (1 

?JajijJa.a ijc. ^2 

yJajj ^li^'i'iuil ij£. 13 


;J=J1 

^L>“(1 




1024 

^o" 


=Cllljl^l 4jjS/ dl^A^-uJI JJC. 
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^ 3000 = 12225— 4jikall ^1 
10 ■ 


^l^iklLuoU 


Estimated Time=Log 2 (3000) =12 block access 


1024 

aJjS/ 68 = - =Ajuj^)^-all aJj£/ djiisuuoll 

(JiiS 3000 (J) <= 


aJj^ 45 — - —/ jjJ w ^ ol^a^l aJj^I ^ 

68 * 


j\| ^l^iklLujU <— 

Estimated Time= Log 2 (45) +1 =6+1=7 Block Access 

I ViC> ^3 

^cijUI^I l1j!>1^uuj 30000 (J) <— 


(Jsuuj 08 — 


^ 442 = 


30000 




dir^l ^l^lklLujU 


Estimated Time= Log 2 (442) =9 Block Access 


>11 ^JJO J 6(2-12)^^)^ C ^9 ^1 dliJl A-AaC- ^^) juj ) ^l^lkjjujl 1 X>5^ 


.(Secondary Index)^>il^' l>^j4^' .2 

^1 6jL^ jA cJjVt cJ^^I j c \\a (jc> 

^(Jaj» ;>^x>) (2^uuj j) (Jaj» k^A 

*Ajuj^^)^jall t*-^ cs^ 2^ 

:(Not-repeated)j'j^ uj^ .1 
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^PJ^ cl)^J ^ cJ^ (Jq^^ L_aia^^l ^auujl ^l^lklLuol JIa >|_ 

: (repeated) j'j^ ^j^j .2 

^1 6 6^lj 6^b ^ 1^ ^ J^l (jj^ icJliail AJjouHj 6^1 aU l1^ 

l^lllll J£juall aJISjjVI ^ Kuix> ci^J 



djllljuall J dlLAjJaaVt 


:(Advantages)<^l:4^^' 4- 

^^JjujI lLi^- 2I ^l^lklLujU lLi^JI A-iLoC- (t) 

:(Disadvantages)<^'-^t 4- 

.^LauJl ^ (2) 


29 


















































2003 




Aliui 


• aJIjII JSJ L_ij^)xllll Lo 

•c^j'^' (4 

(5 

4jj^l 4jtjai ^Jajq^s <1 (J'N UI 55000 (.5^ lIiIjI^ ( sLa Ljj^ (jl 

^jjjil Jjii j^i dijiali ^jjll ijA jA i}^ J£ ^ (1024 byte)(^ s^ljll 
.(20 byte) u^ ^ (50 byte)(^ 4i>.Luwi 

^ djajll ^ ^ L-Luo^l 

^(index)t>‘j«ii' (1 


^(Deiise)^ j* (j<a (jj j^\ ^l. ’i-sun lj (2 
^CjlaLoJI (jjjaj^)JaS ^J-a J dlliLall (j^ (jj^ ((^<-^ 
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Relational) :A^\!jl\ S^ji) 


(Database Design 




!cr^ S/LJUall L_i^)ajj 
^cLjUI^I j5 lIjI j)n-s \ 

j ^3jAj ,2 

^j .3 
-LjI.4 

^5 

,A-iSj!>UJl djUl^l ^1 j3 -LjI ^^jJa ,6 
^1 djUj n^ll J djli^ylxJl ^7 


(Database Design Steps)^^'^':*^' Cijjkk 

.(Requirements collection and analysis) j cjUUaldl ^^(1) 

Output 7 ^ Input 

luja^i i System h 

(J'^k fkjj ‘(Conceptual DB Design) o^c.\2 ^ •.j x > > ^M I(2) 


^ djLjj) J diLS^laJl ^^Lxll ^3j) 

JjuIaa 1 V uillj .(^Modcl 

6 J-AaJI J ^(Normalization)2T^f^' ^l^ikiuoL ^ 

^ JSLuLc UJ^ LS^ ita-lIaA ^ U^J 

J lIjLjI^I j 5 4 c5-^) djUl^l S^lil (^3) 

•(JajujJ 

Mapping to )<^^' ^■^>^111 

.(the Relational model 

J ‘(Forms) (_W^_ j _iill j _jlxall dil_ALiLdl 5_ 

.(Interfaces)c 3 :}^' ‘^W'jj ‘(Queries)^'-^' ejU^^UiaiVl 
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ci<uiu (^ISI j ^(Physical DB Design)^Ljl^l s^lil ^bj^l (4) 

I ^ \a ^ _ lill (Jj_J q\x>\t ^3j_ lali _ la _j 

.(Indexes)c>^jU^' 

jll 6^ ^ (^2) ^Oailll A-ilailL IajlLujj A^l^l 6^jll ^ (^4) ^Oalill I ^ '4- 

^eJLlall Alo ^Jaklll LT^J 

(E-R Model) j 

A- E-R Model: Entity Relationships Model 

: (> uj^ '4- 

Properties or )oajE^^I c> ^4^ j (Entities)^'j^'(l) 

.(Attributes 

.CjUI^I fijiA (Relationships)^jlUl Cjli!5U]l(2) 

:djlajj*j 

.(Entities)<^'-i4^' .1 

jjLaJjj jJI ^ Jj-a ^_gjj (jC. 6jl^ jA 4- 

• ^ic.^ elllj'J _(_Jaiui.a 

jA .(physical) 4^}^ j ‘(Virtual)4*^' j^' 

(j..a ■" ( 4- 

.(Attributes)o^'-‘-^' 



Person Project 

Car Department 


(»5j ‘(Enanie)f"^''^' loail-^' ^ ‘(Employee)*-^,?^' <-l^ 4- 

.(Salary)‘A^'j^' ‘(Age)j^' ‘(ENO)^j«J' 

:(Entity Type)O^J^ .2 

‘ ^-N.\l 4 J dlLjlj^l (jC. d^ljC. 4- 

•^\^l diUljSJl' ^»nj ‘ (Employee)^—^ 4- 
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.(Employee)‘-^>« u^' 2^ 61,62,63,-,6n 


j*^UfcSI:(Entity Set)6^^ .3 

a£.ja^ ^ ^1 (singl 6 Entiti 6 s)^-i' j^V' 6 jU 1^1 ^ qc. s Juc. ^ ij. 

jj]| (J j >. o^ lIiVI^ ij-a 

U^' JIaj 61 , 62 , 63 ,-, 6 n ( 3 ^'-^' JHaII ;JHa - 4 - 

.(Employ66) 

:(Key Attributes)^^^^' o-aiLuaiJI .4 

.(jl^l Ac.jA-s A (Uni(JU6) ■‘^-^ -4- 

;AjV Aj^sl'iqA AjjL^Li. jA (ENO)*_(3^LaJl JIoaII 

e,(ENO ) e^{ENO ) it e^{ENO ) ^ - e^{ENO ) 

(Types of Attributes)c>ajU-a^l .5 

:(Singl6 Valu6)<-J^' oajU^(l) 

^)A3tJI ;(Jaa 

: (Multi valu6d)^-^' q^L^(2) 

{Jjill} c{aSUyi} :J1 a 
:( simpl6 or atomic)^jjj j' ;_>ajL^(3) 

:(Composit 6 )^^ oajL^(4) 
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!lJ^ 


^jIj 








Null 





^JjAaII AHaloil Jj^ 

:(derived)^^^ 

:(May Be NULL)<^ uj^ c>^'-"^(6) 

l_sj1^1 1*3 j ; (JL» 


(Domain of Attribute)‘^*-a^t .6 


4 <aj‘<^ ^,’i's'iui'i ^1 (j-a A£.^a‘\ a (jc. sjL^ 


.(J%^ 5000 j J%^1000) 0 “ (salary) s-uljJI :Jlla 


4- 

4- 


(Relationships)^^*^' cjl551*il .7 

.dlUl^l s^A ejUaLwjyi (j-a 3x.11 (jJJ R ^j'itM-all '4- 

.(rj) cJj> II diyi^ (j-a A£.ja7. a =R 4- 


R= set of Instances (ri) 

: (Relationship Degree)^ji^t ^5Uil .8 


S^jliLall djUl^l =^jlkLall 



n 

More than 
3 


ternary 
3 entites 


binary 
2 entites 


;E-R Model ^ 
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^1 j3 ^ J)^ j-a]l 


_ :(^l Ji^b obSU > >4- 

entity type 

:^U1I AijliwJI 5i5UJJ j 

Relationship 

type 



E-R Model: 


ij jj-ajll 


4- 



Attribute 



Multi-valued 

Attribute 




Derived 


Attribute 



attribute 


Key attribute 


Uik. ^ J jA\ (JHaII AixiulU ^ 
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^Ull (j£aiiHj l^ic. j '4- 



:^U1I (2) 


EMP Works on Project 



^lall (JSjoJIj Lgic. J 4- 



;^U]1 ^U]l(3) 



1 : 1 
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^Ull (j£aiiHj l^ic. j 4- 



(Structural Constraints ) Jajlj^l 


; jl£.jj ^^J 

1 . Cardinality Ratio(^>*^' 

JaL^jVI (JdlVl^ J ^ 

•Uj 




1:1 



1:N 



M:N 


^Ij-J^lxILo 

N:1 


2. Participation('iat4JjV)): 


4Jajail_jj (jl^ •^y^j Ls^ '^y^j u' W^W '4- 

jlLoll 

ji AialS (jj^ -iSj 4- 

:(FULL)^l^(l) 

Ja^jj jji (p^ (Jj‘ (_jS ; p (jUl^ (jl£ 1 jl 4jl ^_gj*jj 

(S) 

: (Partial)^ (2) 

2^- 4jl^j (ji (P) (j'(J^, (J^ U ^ CS"^*^ J 

(S)u^ 




(FULL)^15 


(Partial)^ 


(WE; Weak Entity type)<i}*^' cjUI^I 

(J^l^ (j-a JaLwjVi i^ (jj^j L5,j^' 4jj3ua (jUS <^jli ^ J^ (jj^ (.5^^ dlUlj^l -^j- 

_(_)^ajljy<aiJI (_)Ja*J 
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.(OE: Owner Entity)tdlUll J^\ lgj^ .> ri <_$ji>.Vl ^>=4- 

JR; y6^)juaiAll ^)juaL<2l j A^jJjuIaII ^ 

.(Identifying Relationship 

^Ij£A 1 5Jl-^ L5^ A^<U3U 5JLa. ^ 

Partial j^' ^l:iL2l (jilj j L-LjuJall 4- 

(Key 



.^l^l t_ijxua]| '4- 




IR 



Partial Key attribute : j^J^W <>J^' ^Liall j -4- 

Jl*^ JS (jilj i(Dependant)u:J^ ^ uj^ (EMP)‘-a^>a <-^(1) 

;(j^ L_aJaj^ (Weak)^^ (jj^ u' ‘t'tH 



IR 


J JS u^j ‘ (Section)'d jjSj jl (Course)(i'-^ ‘-^(2) 

:u:}*^ (iUijJ (Weak)^^ uj^ u' 
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IR 


ciliJ JS jilj ^(Branch)^jj^ ^ uj^ u^ (Bank)^ ^(3) 

: cilij (^Weak)^^ uj^ 



IR 


(3^ ^ *N)^^ cl^ 6^)juaiAll ^li Ja^^U 

^ \c> J-^oaJ L-i-Ja^^l ^1 J-Lg k,^ \ L^ ^ A£^)Jjua--all djLs^lxll »J 


!(Hoiirs)^^^*^ djlc-Luj ^jjjoui 



Ai^t (jjui^i ^jjAj j««i£ jiIa 

(4je^l^J djLjl^l 6.^1^ ‘“'' i^jA 4jUMI ■'^1 ^ '''(--VI (jjxj '>1- 

•A i\U\l 4jtjllLiJ ^.l^lLuiJ 

;^Ij 1I (—iUU^lj ,a%J 4 »o'-nII t(stud6n.t)*T^'-^ 

Student name, Number, Social Security Number (SSN), current address 
and phone, permanent address and phone, birth date, sex, Class(freshman, 
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Sophomore,—,graduate), major department, minor department(if any), 
and degree program (B.A, B.S, —, PhD). 

jl jjJaoll (_)Jaaj (jl ^iaJI ^.a 

^ SSN, Student Number uW (-ijsu L^l jj^VI Ljaji j tLJLLil 

t(Department)a^-^W (2) 

Name, Department code. Office number, office phone, and collage. 

J £1 ^ 41 Code, name uW 

:^1:i31j t(Course)c3'^‘^ ^-^W (3) 

Course Number, Number of Semester Hours, level, offering department. 

.(jLuui Jil ejjja ^ Course number uW ‘-jja-i 
jj t(SQ(;don)"C'*-^‘dl <^^u11j (4) 


Instructor, Semester, Year, Course, and Section Number. 






j iAjxJL icJUa icJUail LllUi!)UJl jjjSj(^5) 

J£j 6A.ajujj)j 1.1^ diU J j Clili^ylxJI ^3 

JJ (JS Jaj|J 6 l1iIjI^ jJ 


-\ 

:(Entity Type, Attrbutes)c>^'^^^' j 

1. Student: 

Sname, SNO, SSN,. 

2. Dept: 
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Dname, Dcode, office NO, office_phone, collage. 

3. Course: OE 

CNO, Hours, Level. 

4. Section: WE 

Instructor, semester, year, SECTno. 

^ (_j.a '3^ AJloll t(^E-R Model) 
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(Relational Model)4^5UJI 


djlsilc-j jxi^djUl^l ^jjoLujVI ^LI^I ^ 


.(^ 

.1970 (»^ (Codd)-^j^ jA 4- 

:djlajj*j 


: (Relation) .1 

. (Relationship)^ j^ j^ cJ^ <-l^ (Fact)<i}^ (j& Sjl^ ^ 4- 

•<S^| ^ 


.Student( No, Name, Address,...) M'-Lll(i) 
:(Works on)<^ l1«*j (2) 



.Works_on(Eno,Pno,Hours) : c?^) Jj=>^ 


jaJAliJl ‘(Table) Jj-^' :(Relation) 4- 


Attribute(b^^) 

Column Headers(<^b ^j^). 

Tuple(>^) 

Row(‘-^). 

Domain(JW-^') 

Data Type(‘^'j4^' V=-jj). 


MjH'ill (j.a 4- 

:(Heading) (_>“b(l) 

JjiaJI Jia. JS jl t(Ai An) ^ya jjSjJ 

.(Di) J'^ 
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:(Body)(^^(2) 

(_aji^l jl (Tuples)>^'-i»dl 

C 3£ ^1 ^(ROWS) 


;A31I11I AjjJaU^I Ag>^jx>^ ^l^lj j ^(^Sct) A-S^bJl ilils 

.(Tuples)>^'-»*^' MJJjJ ^!)UJ1 ^ Jajiiij y (1) 
jllll JajlLoiJ V 3(2) 

. j^lj*JI jljij jj^ V (3) 

(j) 3^^^ ^ ^3^ 3^ CS^ 3^ (^4) 

A x> iq\l SJ^IxILq 


: (Domain)J4^' .2 

(j-a Ml oAA (_J^ ^1 (.^n*^j c4_jj_jj]| ^-vJ mi (^-a <<-C. jixi'S <i (jc. ajL^ _jA (Jl •Noll ^ 

Data ^jj j (Domain Name)J'-?-* f-^' JW^ cJ^j ‘t.>^' 

: (Format) j (Type 

Each Domain Name, Data Type, Format. 

iJlla >|. 

^ (. ill3oll ^uaJlj <iuill (ja-asj (JjS ^999999 (. 5 ^ 1 ‘^j*^A j !*■.''' 

Unll 

: (Composite domain)s^j-^' JW-Jl -J- 
‘(Collection of Simple Domains)<^a>H (>> C& >i_ 

;(Jl!La 


. Bdate(Day(l-31), Month(l-12), Year) 


:(Relation Degree)^^' .3 


No of attributes in the relation, fixed with time. 
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:(Relation Cardinality) .4 

6^)J*lLa SjIc. (j_5^ J 5j^lst31 ^. ^1 '■» \l J,ic. (JiLaj 4- 

No of Tuples (Rows) in the relation, Varies with time. 

(Relational DB)^:it*JI cn^\ i^\l .5 

^eu'j (Relations)^'- 2 ^' cIH^ 0^3^^ 

djUl^ ^3jAJ ^)flaJ J AaUxj 1^1 n» x> 

Relational DB= S { Ri, R 2 , R 3 ,-, Rn} 

4 ^ JajljjJa Ax> jx>2^x> 4 .Rj^lR) J 

.(Integrity Constraints) 

(Relational Db Constraints) 


(Domain Constraints) JW-^' Jaj| jjJa ^ t 

J£ j iD (jjjt-a J > ^ 4_j^a (jj.^ (jl t. < TtJ A cJ-^ cJ^ (jW 

.(Data Type)^-ij*-- u' 

:(Key Constraints)5“'-i^' Jajl^^jJa ,2 

^ JajIjjJall (JxoJJ 

.(PK: Primary Key) 

.(FK; Foreign Key) 

.(PK: Primary Key) -\ 

: yi 

Relation R { Ai, A2, A3,-, An} 

iR L>^ /. /'ll ^y-"' >|_ 

R { Ai, Aj,., Ak} 

•^lall Jajjjill cjaii. |jj R (Candidate key) ^^ULs 
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:(Uniqueness Rule)^-^'j3V' a^^&la fl) 

j teJjjS ^ L^ (JjiaJI i^\ 

?;[‘S.]=‘ 7 ’[S,] For All i*j 

^L_a ^LJiiali <is_Sj t ^Jl jsSfl Sj—cii (Sk) Jj-^i 3__p >4^ ji tMaJi o>—s I ji 

.(Super key) 
: (Minimality Rule)J:^' 6.^li (2) 

^loLa (."uiijl (.5^^ 4^ jxi'S A t(3jlall ^laLall (^ya A (S' * ^ 'l»'l 

^ ^J j dJ—C-li (Jj 4^^' ^ J^ ^ 

.(Candidate Key)^j^ 

^LjLoS L&lA.^i j^\ 1^*1 ^1 ^ J ^J ^ ^^jAyA UaIc. (j ^4- 


: (Foreign Key )<ryj^' ^UiAll -«-j 

4^2 I-^JC ^LiiLa tRj 4_a^5l*Jl (Fk) (Jj-iaJl (j-a 4 _c.j<\-> 4 ji (J_i^ ^ 

:^l:ill£ 

DiFK) D(PK) 

i?i i?2 

.^>Vl ^ WS FK JJ^'(l) 

;U jjSj ji ^ Ti ^ FK f^'(2) 

.T 2 ^ R 2 ^!)UJ1 ^ (PK) cs^jl' ^ .1 

.(NULL Value) uj^ -v 

^ cJ^ .‘iti j ^ 
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tXfk]^t,[pk] 

^ ^1 [^1 ] Re/era ^ ^2 [^2 ] 

or T^ fe] ^NULL 


:(Constraints Rules) .3 


:(Entity Integrity) -' 

.(NULL) uj-^ Jj^' (jj^ jjrS ^ 


: (Referential Integrity) -v 


‘(PK) ‘(FK)sr^j^ R 2 

;Uil L^jaJI ^1111^11 (JS cJJ^ <. 

.R]^ jLujJ ^ \ 

.(NULL)"^ uj^ j^ .2 


ER To) js_ j ciifcui) Jjjaj 

(Relational 

;AJII11I dlljia^l ^3 >aj1I (JI J "4- 

: (Regular Entities)^*^^^ • 

j ^Jaljua-Jl ^jdljL^ad]| (2-£ (2-*-d j R^(Jjd^ ^^^1 (jL^ ci-^ O 

.R AJaJjuaJi ^LuosVl 

^Viqxilt jA R ^Ull (Jjd21 ^jaj^)All ^Viqxilt o 

/Week EntitieslUj*^' . 

J-S ci-^-d J ,R ^^1 T (jLi£Il S c *<i)9 k>^ (j^ l1^ o 

JjA-^l (Jj A-^^)-all A-laJjai-Jl ^LuoSVI j AJaJjuoJl 
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AJaJjud-2l ^Luj-SVl J AJaJjuj-Jl ^ *1 j LoS 

.R (IR)^^)*^t 5 ^jlLau 2 l 5 -S!>lail 

^LiiLoll L_L£^)-<i j-A R ^Ulll (Jj.^i 7^11 ^LUIaII o 

L^liiiA ^-jaj^)-<2l ^UiL<2l tiUUJI (J1 a-<2 I 3*>*^ o 

^ciilLJI ^llliAll 


Many-Many m jua g^j-S c>^ ^ ^cjl^^Uit • 

: (Relationships 

(TI5T2) UzH S JS O 

AJaJjuj —21 ^Luj—sVt j AJaJjuj —21 ikJl J—S j] * > "*J ^ .R cJj*^—^ 

.R S ^3^21a1I 5 Jila 2 A^^)-2I (^j-sajU^aa21 

^jjjjud^^l 1 qx>ti ^jc- jA R ^ 12 I 3 jA ^2 ^jaj^)- 2 l ^lji- 2 l o 

^ (j^U£2 

^-ji^)-2l ^Lji-2I (j^jlua--2l Q^\ f\\\ (jj2iA-2l j} 9y\ q 

.i^lj (J-£ (J2-<iJ ^ ui ^1 X^aW (^j2c. j-ju 1qx> 

1 1 


One-Many ).^.i..«ZLa ^-^Ij pj—j ci—a A-j.iliuli ^cjLi^Uil • 

: (Relationships 

(jl >.‘'n^ J ‘(T1,T2) O^ S (_sJj -1^1 J ^jj (j-a S^jluLa 4i!5lc. <_]£ q 

(jJjAjaJl (R1,R2) (ji J^.' J (j-a T2 J ^'jJl (j-a T1 

.(Tl,T 2 )apl^l u^ OJ^' 

(JiaJI 11 a (J »•> 'i j .R2 (Jj-^^ 1 !5Lii. R1 (Jj.*! ->11 ^ > II j‘i jll ^111^11 (J*:a-j O 
.R1 1^ **'^LjLall (_5-lc- (^(Jj-liJI 4-C. JO-NO jl^ 

-nH a )^J>>i jll >>1 ^VI J A )^Jui jll ^jr-i*!' -nII (J *?* '_? l-^ 

_R2 2ja^^ S 4^j!Looll S^^lsiil 


One-One ls-^^ ■i-^lj pj—i Q—a ^ tsW ^jiu i —Ail cjLJ;^i • 

: (Relationships 

‘(T1,T2) ojj'-y^' uyy S -^'j c 5 -^j -^'j (> o 

.(Tl,T2)uy^ly^' uy^' uyij^' (R1,R2) J 

^lUoll 2 -»-^ *' ,R1 ^liLa JaAS CjL^^JI (J_ol£ JaLpj'^l U^ uj ^)2alj Q 

4_c. jQ-N o jl^ (J-iaJI IaA ^ » -n 1 j .R1 (JjA^l iLa^ R2 ^ 111 j'l^l 

2 -* -^ 'J l--a£ .R2 ^ ‘ -'/'^lUoll i_g^ ■^J*^ ' ->.l''tt/' (2j°^ 
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S A£^)JjuL< 2 I A-laJjaiJl ^LuosVt J AJaJjuoJl 

.R 1 Jj^' ^ 

UJ-^ .U j"o' ' L>^ j) U' O 

^<ajljuall ^^^^juoll .R 2 J’ R 1 cJ^ 

; j^l j) ^jIulaII Cjli^Uil • 

(JjA^ ^1 (Jj^ (T 1 ,. .Tn) S j\ ^jHAa (J£ o 

AJaJjud-2l ^Lud^Vt J AJaJjud-Jl ^ *1 j LoS 

.R Jj^l ^ JS ^ 

A-ijud^^l ^liLLoll L_LS^)-<i jjb R ^Lill (JjA-^ q 

a£^)Jju1a1I C1jIjIj£I1 

0ijLL<i ^-jaj^)-<2l ^LiiL<2l ^ ^^)iLau2l l1jIjIj£I 1 o 

.1^1 J JS {Jj.wH 


: (Multi-valued Attributes)^^;^' Sjj«la 

R ^1 .S cs^ S ^ o 

^LliLo^ S ^Lj£JI cJ-^^ ^1 X^aW ^Lju^yLj 4j 

^A-llc. ^JXJ 

(jc- jA R ^Llll (JjA^il 


o 
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Aiiuii 


• AJllllI JSJ L_ij^)xjll Lo 

.(Domain of attribute)^^^^ Jl^l .2 
.(Relation) .3 

.(Multi valued Attribute)^-^' a^U. .4 
.(Relationship)^jiUl .5 

.(Candidate key)^>d' .6 

.(Referential Integrity)^;jAl' .7 

^(Regular Entity)L5'^^' u^' j (Week Entity)*-^*^' u^' uj^((^t>‘ 

oJll^ oJiC-li (J (."I' llio'ixill (j.a ^Ull jLjjc-VI 4 i.Vlj ((^L>“ 

:(Drugs)^j-^Vl j (sick) i^j ,(01^0)^:}^ 

to‘(Sickname)(_>^j-^' ‘(sick number)(_>^.^' ji 

,(Dmg number)<‘'t (Drug Number)*-'j-^l' *'j-^' 

^J ^(Doctor name)^:^' j (Doctor)^:^' ^ 

^J j) ^jIj tejiiljll ^(^Doctor number)4-yf^' 

aJ ^j£jj (^Discasc)c>^^)^ u' ^ ^ 

^Ij^l ^ L_U±lall ^1 ^alxJl ^ LjaJlj ^ ^ LaSt Visit)^^-*^^^)-^ 

.(usagc)^^-^:^*^ a-L^^ ^Ij^I a^Uj 

_ 1 _ 1 ^ a\\ 

;UjI Sjj£Aa1I lIjUILIaII jL<uc.V1j 

^a-iajujjI j (jjuixlll 1 . 1 ^ (ER-Modcl)^^Jn^ll J Liili!>UJI ^ 3 ^-<14 ^ \ 

A£^)Jju1a JadljjJall J cJ^ A.^Viqx>\t 

^ Lq L-fljjJal J 4 

^(Relational Model)^^^' (ER-Model) J .2 

(FK and PK)^^' 

5(LibraryJ ciiUiiaiAll aJUiII kc^ jx>7kx>\t jL^Vt ((^l>^ 

:(Loan details)^^j (Book) 4 ^' 1^j ^1 

J J 5 (Title)^^^' u'^(Book number)^^^' ^ 

sao jj£j ^ a^uIaII ^j a.a^I ^J j) ^ 24 ^ ^(Description)^^^' 

(^^JA ^JUdJ 

(Name)‘-^ j*j (Publisher) <1 J£ 

Ajja j^Ull ji .(Phone Number)^-^^^-" Aj-J ‘(Address)u'j^j 
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^jr^lolb (jjsj*j j t jii^Vl ^Jic. (Authors)u:?^>» 
.(Email)(^jj^V' Ajj^' u'j^'j (Name)^-^^^' f^' ‘(Author ID)^-^^^' 

,(Name )j j» . u . i^l l ‘-aj*j (Borrower)'-rJ^^ 

j^Ull jl tluio .(.(Phone Number) ^j j ‘(Address(,j:«j^' 

'ijils\ ^Ajj£^I ‘ _''d^txiLLul Wi, ,'j ^Ltil 

J (Borrowing Date)*jhiluiVi ^jli? j j 






.(Date Due)*-^^V' 

_1_)a_dl 


;lijl djjSA.dl '\U'^/'\I j' 

^ .4_l(ujij1 j (jjjJajll 1.1^ (ER-Model)*^^ j'A^' j ^jj^j ^ tAt ^ . l 

(JS J ,(j^A \1 

^Lal^ L-Ll^A^ cAA ^ >A J ( 

‘(Relational Model)<A^^' A) (ER-Model) J .2 

(FK and PK)5Jjtid' -ki' 
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(Normalization)£;^^' 

^bdt 

!cs^ S/eJliall L_i^)*jj 
4jqj)^jlt djbU^yt 

^^-niallll ^iUiJ .2 

.3 

^juiallll ^ 3 L<iJ ,4 

.JjVt (^1) 

,^ 1^1 ( 2 ) 

^lLiII^I ^-ifLillI ^3jAj (^3) 

j£ (^4) 

(NF2)c^^' (5) 

jS ^ (^NF3)‘2 -i 11^I ^3jAj (^5) 

^ J.^3La1| (2) 

(FD: Functional Dependencies ) CibUic^V) 


^ ‘ ^ (jC' d^ljC' '>1- 

:R 4 i! 5 UJI jjAj (jija ^ :Jlla 4 - 


R {Ai, A2,., A„} 


R 


Al 

A2 


An 


X^Y : JUlfrVI ’4- 

.Y (#Jj2 X ^ 

.X i«J*jY (ji ji Y^ J-iaJ X 
(i?3X,7)R (>V>^>^X,Y =® 

J!L4j j^Uadl Lf^ X >4- 

:^^Ijj 3 I (jS*i 3 Uj li- 

:l)' Ap^R Tl, T2 >-aU*JI (> c^Sf 
T1 [x] =T2 [x] 
Tl[y]=T2[y] ljj ^ l)' 

X ^ 7 cji 


: J'>« 


jLa^VI C)J^ (J^ 

:JaJ) 

^Uioll Jji^j ^ 
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. 7 ^ X O'l ‘^j ^ ^ ^ ^ ' j' ’J- 

^\ (JjSj (ji (^jLdj Y (1)^ ‘ X ^Y Cul£j ‘(Candidate Key) c-->« X 'j' >J- 

. R ^ ^ 

:JlL» 

.^|_^ ^ j^l ^ (j^'i ^Jsi <UiLl]| AiS^UJI Uj^ 








i i 

ss 

\ 

p> 

i 

O Hours EP* 

T T 

tame Pname Plocation 




J 

i _ A 




1 

r 






FDl: SSN Ename 

FD 2 : PNO —> Pname, Plocation 

FD3 : SSN,PNO Hours 

FD 4 : SSN, PNO Ename 

. ^ jLutj fD 3 : 
. FD 4 ; 


^ CjIjLo^VI ua^ 

CjIjLo^VI ^jVu/i CjUL^I jI j^UxJI (^ A Uj^ jl dCjUUalAil ^UVudb Lai 

• X ^Y ^ L)^ J 

. JS ^ Y J) L?^j:i ji X(l) 

l1^ (J) X R Jl ^lllLa ^ jc - 6jL^ X lit ^2) 

•^^j^LiaJi 


X all other attributes ; 


.(Determinate)'^-^' X 




;^nh 3 M <-<Uj£i 

^Jj. 412 Jajj^l I j) (normalized) ASiJ* aS^W) cj) 
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'i- 

.(INFrFirst Normal Form) JjVt ^\M \ ^jj^i .1 
.(2NF)<^l^t 5^1 2;j>^ .2 
.(SNF)*^!^! .3 

.(BCNF)JjS o^ji .4 
.(4NF) £jIj 2I jr j>»: .5 
.(5NF)a-<^'-^t .6 

<\jula.4 ^^UJI j .JjVl ^ j>4^1 ^ t'A'i's. I j| JjVl ^ jj^l AxJa^ Jj^ ^ 
...I jS4j.^Q3l j JjSfl ^j>ull Jajj*ii Cj^ I j| ^JjaUI 


:(1NF) JjSri ^j^(l) 

li- No. multi valued attributes. 

'i- No. eomposite attributes. 

:Jll4 


DNO 


Dname 


Major 


Dlocations 


s3a J A ojqll .i.iaia (DloCatiOUS) fill'd! (jts t_a^)*j LaS 

4j1c. s3a ^ A <i (."uhjI 

;^l:iJl£ ^J\ ^^51*11 o3^ ‘(Decomposition) ajLsu ^ jij ‘(INF) 


Dept 


DNO 

Dname 

Major 

Dlocations 

7 

/ Deptlocations 




DNO 

Dlocations 
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s# 

P# 

City 

Status 

Qty 

SI 

pi 

London 

20 

100 

SI 

p2 

London 

20 

250 

S2 

pi 

Rome 

10 

50 

S2 

p3 

Rome 

10 

60 

S3 

pi 

Rome 

10 

70 

S3 

p4 

Rome 

10 

130 

S4 

pi 

London 

50 

100 


(JjA^a^l aJIIIII djUl^l AjujI^J (3^ 

FDl: city-^status; 

FD2; s#,P#^QTY; 

FD3: S# city, status; 

.(JjVI i^^c. (_3f2ajj (JIjaII Ija 

update anomalies Aiaa.!5U 


(relation) (_sJj 5iLiaj .lic. (JSLLall lilli 

jUjc-VI (j:J*J ikVt ^ tiil^ j Jj.wMI j c Vwll j AiluJaVt ci-^uloj j 

tiilil A-^IIa 1I Ajliflallll dlbLuC-Vt J^UjIaII tilSj 

;^l£ lil jAJ (jj^ 

. INF C5^ (jA^J u' 2NF . 1 
. 4i2A*Jl (illil ^laLi]| j_jJc. >ii'iMl (Jjli j^ (non key) j^p cJ^ cJ^ .2 

^laLall tjH I^L(UC.l -XaMJ (JS^I j_j\ 


Jll>4 

S#,P# ^ Jaaa QTY u'v ^ j^ ^ 

. ejjjLi. «.liw 4 K uial l JaJ J s# cr^ A^ltj city , status (j^ 

s 



2NF 
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djbUuc-Vt 

QTY ^S#,P#; :L^\).^ 

City, status -^S#; (cs^j^ 

City status; 




reversible. ((^'jjI' ^uj^ u' 

:(3NF 5;uiaall ^jj-u(3) 

;|jl Ls^ (jj^ R 

^juJa^l ^ jj-aj dljlS . \ 

Nun prime )(cs^jl' (> ^-y?- J cs^j ‘->^) ^ -2 

•cr^jl' yiiij) (jj^ .(or Non Key 

4K<hoM d4A J:vj jLaj&l ^tuJl Jl^l ^ 



3NF 


:(BCNr: Boyce-Codd Normal Form )Jj^ o^ji ^^>“(4) 

;lil (jj^ R 

.3NF,>c3^ .1 

djtdljlS lit ^2 

^X —>Y , X must be Candidate Key. 
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R 





S 

i SIIJ 

^-^ 

ime Cii 

A 

-^ 

ty Sta 

A 

itus 

A 







^ : Candidate key or Super Key 

.BCNF 

:jjS j o-jijj ^ 3Nr,2Nr 


^J jjjiaij J^J c>yj^ ^LilaJl ^IS 

:JjS ijjuji tfU-^ (2NF)<^1^' 

;^l£ lil j-oj (jj^ ^!)UJI 

• INF U^ .1 

jUiiu (jj^ (ji *.. J R ^!)l*JI (Non Prime) jj& ^u^Li. (J£J eiulS 131 _2 

.R^ ^ (J£ cr^ 

:Jll4 

;(jli (_g^ljLa (_ji^ (_5l A eiulSj ■: 2)' **■ ‘"j (j^UiiAll X Y <—ul£ 131 

^X^A&Y^ A 

:JjS t>yjj '-iw^ (3NF)‘^'^' ^^>“(6) 

;131 (2all311 ^^uJaall ^3jAj ^_jJc. (jj^ R ^^^1*11 

.^Ijll 2 _uLj 11 ^3JAJ ^_gJc. dulS ,2 
:R Ai^Uil ^ Aj'ijjh'ill iiibl.4^yi 1 jl .2 

X^y4 

.(J* a l)^ ‘R ( 5 * 1 ^ tA X 1 j) 

:JjxJI jjS o^ji ^jj-u(7) 

;13l JjS (jjiJjJ ^jfLjll ^3j^ Ls^ (jj^ R 

^elilljll ^;ujaj]l ^3(.5^ eiul£ .3 

K; ^^UJl ^ Ajdjjlajll (JjbLu&yi l3l .4 


X^A 


.(Super Js^l ij^ OJ^ 0^ ‘r 
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• ^\ Aliyui 


?l ? JjXA^I 0*^Ji ^UUl JA ((^O* 


R 





S 

1# Sm 

-^ 

ime Ci 

A 

- ^ 

ty Sta 

A 

itus 

A 
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(SQL) ^!iUluiVI ^ j]) 

uiuV) 

|»^lsi!LmVl “SJUall I_S^)*j (ji 

.(j j^Vl (jjlauill cjUJjSQL o^ ^LLII jS .2 
tlwjSQL tly^ i 31 l-»\i jji _2 

.(OML)*^^^' ^1*^ lWj (DDL)*^^^' lW 0“ tij^ .4 

;%100 4jui\i lJ^-4j ^lall ^h-s’iuib t—iLtt!)^,a»,'iuil ^Uall ljjSj (jl _5 

SELECT • 

.Insert into • 

.DELETE/UPDATE jOj^' • 

CREATE/DROP/Alter Jjl^l • 

.Create Index l>^j^ • 

.Create View • 

Relational Data ^Ij5 ^ 

6jbl SQL LiJ A \^a\ iA Uu i, \ \\ \ SQL LiJ (j-c- Bases 

j| idiUl^lj l^Tljarlj (JjIa^I <:.Ljudd^ 4 Uuljqlt djlAoaJl 

A (JjIa^I Qn -Lj^I tilLSj 1 ^ j\c:> 

^( comp any. nidb)^^>^ ^l^ikiLujU ^lSIaVIj (jjjUull ^aiiLuj 

LJLL JSJ ^^^JaxJjuj l^l 

J£juLSIj a CLjUlI LujQ^ ^alxlill Ai^)L ^ n*1 k 

.Ax. Jjuod J 
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:SQL3-^ 


IaA£.S 4_uaj 4_3jj (J^Li. (2h* .ic.|_jal SQL Lk-aS S.ii 

<^j . (jL^ IBM ‘Ll^i j-?^ 4JUijil 1970 E.F.Codd 
Structured English ' Lil jjikJl ^ya d. Chamberlin 1974 

diijt 1976 L.aii« cA^\ ^ . SEQUEL j^ ‘ 'Language Query 
jl <jy ^'S) UuSQL (--VI j-jiu ^ U (jli^ J- (j^J ‘ SEQUEL/2 

y ^I^)JVI bn* ■^■^*11 (jl (j-— . (U:)^>^l CJ~^ 4-al.iibuil j a (3f'— VI (_>>i3j 

. 's-q-l' jA ^ c^jll (3^' u' VI4 'see-quel' -i SQL uj^ 'j^'J h 

System DBMS jx.1 js Sjb) ^ IBM ciLali liUj .isu 

A 3 M'S I jJti ^->>11 -Noll cH* (_>^j-iJI (j^j ‘ SEQUEL/2 Lil ^_^Jc. t R 

diialj ^Unll ^1 (jli djl^L^I t. cJ^ c5j 

. SQL Jz^jLj jA ^j^>Aa1I I^a 


Specifying Queries as ) c?' SQUARE c> c3^ SQL jj^ ul^ 

. System R ^ ( Expression Relational 

AJajujIjj dilAsic. ."ijVnj ^jii SQUARE 

ORACLE lUIjjW uVI 3ua^>ll d^li djlmj.o \l J ^ 

^Lkil ^ jL^ Jj' W:^dijlSj 4 ORACLE Corporation 

jLudiluol aJlI INGRES l!-:^^ . SQL 

ajI V] .UjaISjVL JSI 1^1 V) SQL j^l dijlS l^l ^ j4 QUEL 

6jbl ^Llaj ^1 INGRES 3-c.l jil AJiiS SQL dikJujjj U^-k. 

. SQL ^ DBMS^Ll^ j^ 


aIa-jujI RDBMS cJjl ^UjL duli IBM Ul 

j 1981 VM/CMS 0^ j ^ DOS/VSE 0^ SQL/DS 

. DB2 ^j^j 1983 MVS ^ ^ cs^ 1982 


<-*J (ANSI) 1982 

4 diiklll ^ , IBM jjA^aj ^jj jLkkVb (RDL) lIjLjI^ 3-01j5 
3 JO I ^ 4 1984 R.DL Jalkuol ^^ SC^L ^ ^ 3 vwyi Ij^^juj ISO 

SQL djjjoiA 


i djbLiijVt 4 1987 ISO jj:^' Cy^ <L^IjaII ci^jy^ 33 j 

3x.l j 3 (J-Ia U^U^xk bA ^ ^jz^b ^ lLlxIj jAj - Date "<--y3" 

^Li-Ul ^) ^buji ba£ 44q 1 ^ j)^ ^ 3^ 4 n» x> 4«^^lo lIjLAao j ^ Ucl^llll 

h»x> dulS 3i J , jLoiilujVt UIj£J LL^)ia J^' J LS' ‘ Lllli3l^)-blj 0jJaJ dljlS 

jl3-x^l 3-^ djli-x^lj-bb 4 (Jj 3 jbjoVt ^ lA3k.) ^ j 4 4 diblilljVt 

t^Lli J ^ P^)-^b 4q jl3-A^I j-A ^)^Vt (j) ^ J . 4-9 j^I^^I 
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Q ^A \ LS"^ ^UalljVt i aJlUI ^j)^M LujLuj! ^Ic- 6^15 ^Luj^V 

6 ^j^)jJaJ ^Jjolill ^)*al^ C5^^ CS^ 

j^ SQL2 W:^) j^-2Ljj SQL <x^\jji^ Jjl jJjI l1)j.1x^I 1992 

^1 V) ^ fiAA cJj'^ ^ ^ j ^1 c> ^ j^j ^ SQL-92 

^diLaaloll ^ ^)^l j) lI^oIoj lA.'ijVn (3fjuj ^ 1^ 

SQL ^a-1^ j» Uk^ x> 1 ^ J J t^LlA J 

^ diijll jjj-Aj Ajlik^ dialect J^oiu c-)\ oIa 4 extensions 

A-JlI djlq A.^jj ^^5-lc. iSj^ ol —^1 (jVt t^Lli ^A-iLl^VI A-Lj^I^^I AJlI 

. SQL 


, a-JlUI 6 . 1 A A \A>s\ ^Li i IBM a-joajI 1 j-a SQL u) ^j-^j j 

djl ^JU^li 4 Lj^Lkil ^a^L^llljl j (jj» Uk^ x>ti ,"1 p» It 

lIjIIaIIj ^jJl 6^j^l 


?SQL 


(Structured Query Language)^j:}^' ^ 

^•ikjjujJ AjL^Lk Aj^x>^ AJlI Q 

.4(JjIa^ c Vw 4(JjI^ <:.Uj^a^!>UJI djUl^l ^1 j5 ^Uj ■ 

(jLkjl ^lIjLjI^ jLjlkl^ lIjLjI^I Xc^\ j 5 dilJl^l A -sH»x> ■ 

d^llnklll Uzf-*^ A-A^Lk AJlI L^) ^laJl (^^jIijoiaII djlaJ ^jc- SQL 

A^!)\jl 1I djUl^l ^1 j5 jAj 


J^l J SQL Qjj 


SQL (^LujVI l 1^ ^)f^t 

^ (j^j eijli!>l*JI J djlojx>-Nx>\t (3f^ ^ jULxll (jjiLuil dj^ SQL 

dl' 'n>>l*'.'ill J dll JJJ3u]| (_p33U 

SQL J-<^' ^^dj ^!)l*JI jSj ^1 t^l-iu) 
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djUlJI jS ^ j>JI 


SQL ^ (DML)'^Ul^l ^1x4 j (DDL)‘^Ul^i <>» 


(Data Definition Language)‘^'jW^' cW?- ■ 

CjUI^I S^li ^ (Jjl.i^l (j^ j (Jj (Jjl,i^l L_sj^)3ijj Q 

CREATE, DROP, ALTER:^i □ 

(Data Manipulation Language)>^'-iW^' ■ 

SiLiJal jl tC Vi*^ t jljii.1 (j-a Lllljl^l ^ (J-aUtoHj Q 

SELECT, INSERT INTO, DELETE, UPDATE:^! □ 
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:(Company Database)^>^ 


j£j 6 6^^1 ^ j (jjjUull ^Luj) lIjUL^ S^lall ^j£jjuj 

Ll)L<i!)lxlujVt ^1JJ) ^ 1 Vl^X>1 


; l ^ J I 



dj^li :i 

djUl^ L_aLi (J£ajj idjUl^l 6^li ^ AjkjudJ ^ (J£ ■ 

.(Company.mdb) ^(Microsoft Access) j'^) 

Ls^) Lr^J:^ Access c!jU!)UlujVt djUijix^ ■ 

^Liul 6^j ^1 jjj 6(jljudAll illuj) ^ A-iiaA-dl ^Microsoft access 

ciju:)Uia.vi 
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(SELECTC ^ 




select/\i, A2 .Ai 

from ri, r2. 

where P 


A/S represent attributes 
T/S represent relations 
P is a predicate. 




.X r2 X ... X r,n)) 


jA jUlkVt A-iLixl ^Ull I 


select ^ 


1. Select clause 

2. From clause 

3. Where clause 

(*‘<1 ^ < >1^ ^LuidSfl (jA ti^ j>‘‘\jri >1 I 

^\jM m 
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(Select clause)^ .1 


fname 

Employee 


jfaJI (project)^^V' ajIac. JjLaj ■ 



:Jli« □ 

fnan^{Employee) 


(jA (JjiaJl (JS jUikl ® 


* 

Employee 


jji^i ^ djijijiaib SQL ^ ■ 

Select (distinct)^-^ (Ja cjI jlj£:ill ,xjAl ■ 


salary 

^jLolLJI UJ'^ 4Jjljj ^ 

Employee; 



distinct lU& l>-^ <-U*j all ■ 


salary 

Aj^LaJaII ^A ^jaII ^Ja^ lar’i 

Employee; 

■^j u' 


(+,*,-, /) Jji=dl ^La 2 ^ cjUIac. Ujiaj 3 select ■ 
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CllUl^l ^1 j3 j-»]l 


:Jli« □ 


ssn, salary*!. 1 

%10 ^ cdljj j ^Isji ^j^*util 1 (^ 5 -^ 

Employee; 



(Where clause)^>^' ^ .2 


djULull 


tkjjUJ 


. -lo Ja UjoII i tLuJ wViprp 


V . <*1.1 H 


:Jll. □ 


ssn, salary 


Employee 

jjSill 

sex=“M”; 



Jaj^)juall (^AikI, Of, IlOt)^dlljJi ^l^lklLuol I 


ssn, salary 


Employee 

25000 c> jA^' 

sex=“M” salary>25000; 



Jajjill (Between_and ) ^l.ikiuj| ■ 

:Jll. □ 


ssn 




Employee 



40000 c> j 25000 c> 

salary 

25000 

40000; 



(from clause)‘^'jl:}^' ^ .3 
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CllUl^l ^1 j3 j-»]l 


:Jli« □ 


ssn, dnumber 

(Jjia (j.a (jjSjJ (Jjia (jj^ ^Ujll 

Employee, department; 

(Employee, Department)aj^j-i=J' 


(_^jLmj Ja^)*jill (j^ ^.jLaC. JlLaj 




ssn, dnumber 
Employee, department 
Employee.dno = Department.dnumber; 


;Lai »l ‘'■v*'. .'1 ' 4.jLaC- ^ ' I 

Inner Join □ 

Left Outer Join □ 


Right Outer Join □ 
_Cllljl^l SjLjaVtj 

:J^ □ 


ssn, dnumber 


Employee 

department Dno=Dnumber; 


(JSaJ 4 jauu]| sjIc.1 


:Jli« □ 


ssn, salary*!.1 newsalary 
Employee; 
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A_lAJaU ]| sjIc.) ■ 


ijll. □ 


ssn, dnumber 

Employee E, department D 
E.dno = D.dnumber; 


(String Operations) 


^jliJI djULt ^ jlaj (Wild-Cards) SQL ^ ■ 

(*) ^Aaoj-ajj tL_aj^)x<a (j-a (_la-a cJ^ ® 

.O^ jiil 

1.1^ (7) .J:^ A^lj 3^^ 3^ B 

3'^^LuIIj <3aL^^U t(" ”) I 

.cijll J ^jljjJL ^u;;u (# #) 

^d:ULdl ^jc. 31 4 jLg. tl g \aC. s3a ^Is Lo£j I 



L L** ^^*U iJ 

.Windows 

1 131 i_a^ T TTCL (._ia.j H 

;^S □ 


fname 


^2.^1 jjc. ^311 al.a.ull 

Employee 


•Houston (/ 

Address 

"^Houston*"; 



fname 

^^Ldjujl ^Ldjujl 

Employee 

l^_L<i j i 5 Cy^ 

fname "?a???"; 

. a 


67 


















2003 




fname 

jj (jj^l t(jja]a*L auj) 

Employee 

.90 j 70 (jJJ ^j'j2 

bdate #1/1/70# 


#1/1/90#: 



fname 

■'.3 «.Liljall ..1 

Employee 


fname "[A-M]*"; 

A, B,C... M 


(Ordering Results) ‘t^jj 


ia!)\jLlujVt 4-yjjj ci^' cIh^ ^(Order By) ^.ikludj ■ 

^>JJ 

.(Ordering Field)M:Hj^' ■ 
.(desc) (asc)L?^'^ ■ 


fname, Lname 

j (^jVi ^.LftjujVl ^ 

Employee 


fname ; 



fname, Lname 

j (^jVl ^UujjVI ^ 

Employee 

^Vi ^U3I 

Lname ; 

jUj 


fname, Lname, salary 


Employee 

(. Uti^l ^U3I IJJJ 

salary , fname ; 

^Vi ^ ^jLujj lil J 


UjU2 JjVl 


(Aggregate Functions) (ijULixil 


,6.1^1^ 4.^0^ ^ i 4jjA^ (Ja*^ ^ cl)^ (.5^ (3f^ cUlldLasil 
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1. avg() : Average value. 


2. min() : minimum value. 


3. max() ; maximum value. 


4. sum() : sum of values. 



5. count(): number of values. 

JjUl (ilti jA group by uj^j ‘(group by) 

(Ja^ Jajjjill ^JJikl t(Having) uj^ group by cs^ ® 



.where 

;^S □ 

max(salary), 

(salary), (salary) 

Employee 

L^i j {Jsi j . J 

cJjA^ 


(*) 

Employee 

■ UJ^^ cJ ds^lauuoli . J 

^^JsuuuJI ^JLsj count ui ^ 

''fNULU^jUh 


fname, Iname 

Employee 

( (*) dependent 

ssn=Essn)>=2; 

(jjilaj-all (J.S1 j (Jj^l jaJJiyi 

6j ;Dh>ii ml g o 

Nested )oa.a __ua^l 

.rOuerv 


dno (*), (salary) 

Employee 

Where dno <> 

Dno; 

JXx. J xui cJ-^ *1»1 

,L^_iiJa ^ L^i J 

^jIajoJI obi jolA^jL^I g h>MjD gjo 

^ vS^aAj 3 O 


pnumber, pname, (*) 

works_on, project 
pno=pnumber 
pnumber, pname 
(*)>2; 

4__j ^ j^^)juL-o (J-£i "lyl 

_Aj 
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dname, (*) 


Employee, Department 

_!i j x>\i JJ_c. j _11 ^ xtii _ui) 

Dnumber=Dno salary>40,000 

40, 000 4^'jj Ls^ 

dno ( Dno Employee 


dno 

(2)i J IN ^ 

(*)>5) 

^uuii Dno 

dname; 



(Date changing) J:J^' tW 


MjH'ill (Jo'nII (Joui'ij I 


1. Insert into 

2. update 

3. delete 


(select) 4-La^ J ' g nj AjUiull <Ja-aVl L>* 


(Insert 


(JjA^ ^1 dj^lsuuj ^Ljal i^\ (3^ ^^l^^JjujJj 




department 

c^! values ^ :c^ 

(6,'R&D','999998544','l/l/2002') 

C5^ ^(JJ)q^\i (J 


department (dname, dnmuber. 

(J) values '.is^ 

mgrssn, mgrstartdate) 

J (J L_uj^ 

('R&D', 6,'999998544','l/l/2002') 



(delete)^^^^^^ 
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Employee 
ssn=" 123456789"; 

Ajo^^ ‘ _ 3?" ‘ ‘' -cA^ 

123456789 


Employee 

Dno ( dnumber 

department dname="Research"); 

.Research 




(Jj-1^ Lli!)lauuj ^ A \\9 x> djUl^ l>^ ^.iklujlij ■ 


Employee 

L^i jj L_fljuiai !c3-^ 

salary=salary*l.l 


dno=5; 



(DDL) uLj£i 


sjo^l ejUl^l JiC.1 jS ^ ^.’l-s'iui'ij ( Access ^jC-JU j^ O'^ ;<Ua^^)La ■ 

_Uj^J tSQL Server ‘J^'jj' 


(Create) 


; ji£2ii aX:^ ^ ■ 


1. Create table 

2. Create index 

3. Create view 


71 


















2003 




( Create Table) 


6 (Jj ^ ^.ikiLujiij 




: J^' jjV SQL+ Jll. □ 


( 

Fname 

Employee 


1 J5Jc> v-SvjOI -cr^ 

(20) 

9 


SSN 

(9) 

"111111111", 


Bdate 

9 



Salary 

(10,2), 



Dno 

1, 



Supssn 

(9), 




(SSN), 



(Fname), 




(Dno) 

department 


(Dnumber) 

(Supssn) 

employee 


(SSN) 

); 


■ 9 



( Drop Table) 


Dept_Loc cascade; 

tjs 3 DGpt_LOC J5 Jl::^I 


J3ljc:|iJI ,^_SvJLc (JjO oI^>^LJI 
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( Alter Table) j^ aIa^ 


Employee jobtitle 

J5Jc> ^1 jobtitl6 

char(lO); 



Employee 

bdate; 

J5Jl:> ^jjo bd0t6 





( Create Index) lhj^ 


EmpIDX Emp(fname , 

,^_sJLc EmpIDX /xjujU cLuuuI 

bdate) 

gx) . bdate 5 fname 


J5J0 <, 5^5 J5\il /Xjuj\JI ^.^ljuUL^J 




( Create View) 

.(Virtual Table)<^j Jj'^ ■ 


EmpFullName J3-)c> o" •^L'U' j? cLiul 

fname, minit, Iname Employee; 3 fname : J^iLsJI i_sJLc ss^ijsj ijj.alb3joJI 

EmpFullName cuoouu3 .Iname 3 Minit 
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• ^\ Aliyui 


? SQL ^ j j^' ^ SELECT ^ ow Jj^ (> uj^ .1 
? Jalij SQL DML j DDL c3j^' .2 

djUl^ 6^li (JL<4 j aJIiiII jUiic-Vt * 



^jLoilju^ CjUI^ dJ^li :2 

:(SQL) ^^UIujVI ^ ^hVuAib AliujSft 4^) * 

W\l ^ ^ U J ^ ^1 .^QjujI \ ^^IaIIiujI ^3 


.3000 J 2000 j^ L^j^ ^UiaVI cii!)Uuuj jxj ^xaj^ .4 


L_mJall ^auuj) ^A (^Hc8.rt)4-2all ^^IxJjujI ^5 

^^Ull Clj!)lauuaJ AjujM q^jsu ^!>IxILujI ,6 

.(medical record) Jj^ ^j!)UI <.1 j^VI .7 

.(sugary)L^ ^j^j ja1\ ^ jaJLijI .8 
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.1997 AAjJall ^ ■» /'I j dJfrlS \ 

4_iK t4^Uj 4_Lk ujj-uiLi. (jji, Microsoft Access ,2001 j-a*^ ‘ts-WLll .2 

J j < n ^-1 (SQL)^J:»Mt ^;iUl*dnVI Ajjj SJAJ JJjiii J^\ ,ji*A ‘es-laJail .3 

2)<a.>>» ^1 j^l <.^1 -.,1 4-!jjoiLrk. (jjojJUi (jjUUJI ^..^laua ^Lut<a 2 >aJ 3 (JjUlUall 

<^}1SJ 4_jjjjj]l 4 _jK tlj^Vl — .i^Jua lA.ia*J 4.^jj]| sjj.i 

.2002 Jj^ ‘*1 j^' ( * < >"> < > 

, jjj;U.<^ UIj ^ jjui jA j Jfrljfl SjUj ^lij .4 

5. Elmsari & Navathe (2000), Fundamentals of Databases Systems , 
Third Edition. 

6. Silberschatz, Korth, (1997), Database Systems Concepts . 
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d.^1^ 



■ 







Employee: 

M 

(=^J 1 j=flj 

1 

1 

1 

1 ^4^ 

1 i jjiil 


E 


4 987654321 

43000 

M 

654 Voss,Flouston,TK 

12-Apr-78 034863217 

Flamidah 

K 

Mohammad 

+ 


5 333445555 

30000 

M 

731 Fondren, Flouston.TK 

09-Jan-55 

123456789 

Smith 

B 

Jone 

+ 


5 888665555 

40000 

M 

638 VOSS, houston, TK 

08-Dec-45 

333445555 

Wonc] 

T 

Franklin 

+ 


5 333445555 

25000 

F 

5631 Rice,Flouston,TK 

31-Jul-62 

453453453 

Enqiish 

A 

Joey 

+ 


5 333445555 

50000 

M 

543 Rice,Flouston,TX 

09-Mar-62 

544332115 

Abed 

M 

Mustafa 

+ 

T 

5 333445555 

38000 

M 

975 Fire Oka, Flumble, TK 

15-Sep-52 

666884444 

Narvan 

k 

Ramesh 

+ 


U 

55000 

M 

450 Stone,houston,TK 

IO-Nov-27 

888665555 

Borq 

E 

James 

+ 


4 034863217 

25000 

M 

756 Berry,Bellaire,TK 

08-Aug-40 

902828896 

AN 

E 

Khaled 

+ 


1 987654321 

40000 

M 

732 Fondren,Flouston,TX 

09-Jul-56 954231285 

Ahmad 

H 

Jamal 

+ 


1 888665555 

45000 

M 

984 Dallas,Flouson,TK 

04-Dec-59 

973651306 

Salah 

A 

Sameer 

+ 


4 888665555 

43000 

F 

291 berry, bellaire, TK 

20-Jun-31 

987654321 

Wallace 

S 

Jennifer 

+ 


4 987654321 

25000 

M 

980 Dallas,Flouston,TK 

29-Mar-59 

987987987 

Jabber 

V 

Ahmad 

+ 


4 987654321 

25000 

F 

3321 castle, sonnq, TK 

19-Jul-58 

999887777 

Zelaya 

J 

Alica 

+ 

L. 

o| 

0 




111111111 









JjJ Record: H | ^ J |^ 





OJpl^l ^1 



Jjijjijjlil Jjic- 

► 

+ 

Headquarters 

1 

98B665555 

19-Jun-71 


+ 

Administration 

4 

987654321 

01-Jan-35 


+ 

Research 

5 

333445555 

22-MaY-78 

¥ 






Record: 1 n | 11 

1 ► 1 n 

►*| oF 3 


oF 13 


- IL-I I ^1 
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CllUl^l ^1 j3 j-»]l 




B WDrks_Dn : Table | 

^SlxJ 


^ JL^iLoil |=flj 

ciJLc-Liii^l 1 


1034363217 2 40| 


034363217 

3 

10 


123456789 

1 

32 


123456789 

2 

3 


333445555 

10 

10 


333445555 

2 

10 


333445555 

20 

10 


333445555 

3 

10 


453453453 

1 

20 


453453453 

2 

20 


544332115 

20 

33 


666334444 

3 

40 


902328896 

10 

40 


954231285 

10 

5 


973651306 

1 

3 


973651306 

20 

15 


999887777 

30 

30 

"S' 



0 

1 Record: H N || 2 ► | H ^^1 oP 17 



Deptjocations : 1 

ML ^nJ2sJ 


i^J 



► 

1 

Houston 



1 

Humble 



4 

Sonng 



4 

Stafford 



5 

Bellaire 



5 

Houston 



5 

Suqerland 


IT 

^ 

- 


1 Record: n I ^ 1 1 

1 ► 1 |^^ 
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Resume for Jafar Titi 


Tuesday, April 04, 2006 


Jafar Ishaq Titi crM® 

RWTC, Al-Tereh Street, Ramallah, P.O.Box 214 
jafart@gmail.com 


Profile M.S. degree in Scientific Computing. B.S. degree majoring in Electrical Engineering 

and minor in Computer Science, in addition holds a diploma in education. Also a 
Skilled research engineer and programmer. Experienced computer technical 
instructor. And an Expert web designer. 


Education M.S. Scientific Computing, Birzeit University/ Palestine 

B.S. Electrical Engineering, Birzeit University/ Palestine 
Major: Electrical Engineering(Light Current) 

Minor: Computer Science 

Diploma in education. Education Faculty/UNRWA 
Vocational training instruction 

Publications Master's of Science Thesis 

J afar I. Titi, Simulation, Analysis, and Advanced Control of Selected Nonlinear Dynamic Systems, 
December 2004. 

I nvited Paper/ Presentation 

Jafar I. Titi, Haithem Abu-Rub, “Comparative Analysis of Fuzzy and PI Sensorless Control Systems 
of Induction Motor Using Power Measurement", CPE'05 conference, Gdynia, Poland, June 2005. 

Books and Course Materials 

Jafar I. Titi, Fundamentals of Database Systems, RWTC, UNRWA, j une 2003. 


February 2005 
September 2000 

August 2003 


Educational sciences Faculty and Ramallah women Training 
Career History Center, UNRWA, Famallah, F ales tin e (h ttp: j j www.rwtc.edu) Sept 2000-current 

Computer Technical Instructor 

• Teaching courses of computer science; Cisco Networking CCNA, 

Database, Data Structure, Software Engineering, Web Design, 

Macromedia Flash and other Desktop Application Courses. 

• Supervises several innovative Graduation Projects for the computer 
department students. 

• Helping revise curriculum and graduation requirements for students in 
computer section to better prepare them for the job market. 

• Teaching Courses of computer science for ESF Students. 

• Teaching Community short-term courses in computer field. 

• RWTC/ESF Website Designer and master. 

Al-Quds Open University, Famallah, Palestine (http:II www.qou.edu) 2005 current 

Computer Academic Lecturer, Communications and IT dept. 

Saffa club, Saffa, Ramallah, Palestine Aug 2005-Jan 2006 

Teahing a 70 hour web Design Course includes: Process And 
Specifications for Web Design, html, FrontPage, Flash, image editing, 

SQL server, asp. 

ClaraNET ISP, London, UK (http:) / www.claranet.com) 1999 
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Web Designer 

• UNIX (FreeBSD), Apache Web Server, Bind DNS server, MTA Mail 
Server, and X-Windows server administration. 

• Internet project that includes web interface for a Database, MySQL 
Database server, Perl language, Html. 

Computer Center, University, Palestine March 1998- March 1999 

Support Team Member 

• Network connections (hardware & software). 

• Installing various computer hardware & software. 

• Computer hardware & software maintenance. 


Awards 


• Dean’s Honor List for 6 semesters, Msc. Scientific Computing, Birzeit. 

• Dean’s Honor List for two semesters. Electrical Engineering, Birzeit 
University. 

• Summer training grant: ClaraNET ISP, London, UK 


Professional 

Memberships 


Palestine and Jordan Engineers Associations, Electrical Engineering Div. Sept. 2000 

Certified Computer Network Associate (CCNA) Cisco Academy Instructor July 2002 

International Computing Driving License (ICDL) Certified Instructor. May 2003 


Skills and 
Interests 


Projects and 
Seminars 


Programming Languages: C++, Pascal, VB, FORTRAN, SQL, Assembly, and Matiab. 
Web design and HTML programming: Java and VB (applet’s and scripts), working 
with Visual Editors of HTML, ASP, Flash animations. 

Operating systems: DOS, Win3.x/95/98/ME/XP/WindowsNT, and UNIX (FreeBSD, 
Linux). 

Applications: MS Office, AutoCAD, MathCAD, and Photoshop, Macromedia flash, 

Visio Technical, and others. 

Presentation and defense for the Master Thesis: A novel and inexpensive method to 
develop and assess sensorless control schemes of induction motors. The proposed systems 
operate without speed sensor; the rotor angular speed is calculated in different ways. The 
methods are applied to field oriented control principle. Fuzzy logic controller used for 
speed control. A comprehensive analysis and comparative study of several relationships of 
rotor angular speed presented. 

Several computer simulation programs in the field of scientific computing. 
Designer and webmaster for a complete Website for RWTC. 

B.Sc. Graduation Project: Design of a complete Barcode generation machine: - Design 
of a computer controlled automated production line, includes printing labels, design of an 
input-output computer card, and database programming. 

Programming of a portion of an operating system (Virtual Memory Management): Object- 
Oriented C++. 

A database program for the registration office in Birzeit University Using Ms Access. 
Design of several computer systems using OrCAD. Suggested improvements on the 
CSMA/CD Protocol, Ethernet collision problems. Ethernet Technology: a complete 
overview, and future. Design of an Automatic Controller of water level in a tank. Types of 
memory, digital families. 


Languages 


Arabic (Native), English (Excellent), and Hebrew (Fair). 
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